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£«^#£^TV^i£#^i;iA 5 ^fi&WfcBNIf Pfl*#J 
*i"SJra«S:*ft-rs £ £ £r#t£5: £ ^*-e - y - y 

[«*S 5 ] itjfBA 5 *fi^b#*fi**«s, 

( I ) : 




(R 3 0) m 



( I ) 



OR 




0R J 



(OR*) t 



(CT, R 1 , R 2 , R 3 , R 4 , R s . &I/R 6 ^-t 

SWiR 1 i:R2 , Xtf/XteR 4 £R 5 M;— fcgfufto 
ry fuySt L< lixf i/yS%$L, ^Ltn, 

o [3. 3. 0] t^^yflift:, fc^n^/^h^-^ 

H\ ^;v^>\ Xte&to— JR* (i 

I) : 
Ut 2 ] 




(S^K R 1 fifSRT^^wSSr^L, R 2 «*B6S> 
7;l/^^S, T^^^ry^ TVW^^yl^ t^r^7;V 
^S^-r o R 2 ds«[»:fc5»^^r±, S»^)R 2 tt 

ft*il3X^4lS«cov?^^e-y - y y uv»*fcfii^ 
[ffi**B6] Mffi^^lf^n [3. 3. 0] ^* 

y — i?i^y>\ 2- (3, 4 ~y 

f-l/y^^^73:^) -6- (3 -y F^v- 4 - 
fc Kn^x-yv) -3, 7— v^^-^-^tf^^ n 

[3. 3. 0] ;*-^*>\ 2, Oy f^y 



-4-tKn^>7x^) -3, 7 -iy^-^c J t\f->^ 
u [3. 3. 0] 3r9 9ls, Xfe2- (3, 4-y^v- 
y^t^V7i^) -6- (3-^F^-4-tK 
n^>7x/^) -3, 7 -^^l^tfv^ n [3. 

3. o] *??>-^h%^t&m&tir.%mmM5iim 
30 y - y y u^K^fcte^aj^e— y - y y 

3EjpA^tta*. ffi*otttti4&. e^w^^ttm 

«K e^^ycottm^). m¥<Dttom%>. 9*7^ (Tar rag 
on) <£>ttffl«K >(;yKSf (Dill Seed)(Dttffife, 
-fey (Parsley) cott£ti^> (Turmeric) tottttJ 

40 1rv*y# (Nutmeg) ^ttffl*«r*aT*fcfi*a* 

^ jte^(£>ttffl#K (Tarragon) (£>}*tfJ*K -< 

y^Kffl^ (Dill Seed)<z>tttti«K ^-fey (Parsley) to 
tttti«k (Turmeric) <£>tttii*K -f-ytylf (Nu 

tmeg) cottm^^^PLT^ fef^#-T^> r £S-£ 9, 

50 ^/^^e- y - y y u^m^^-r^mn^tcn^^^- 
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y -y j u l«>, tu^-y-yy 
^ jEADAottm*, &%m&<Di&m 

t^^cDttUHfes #W^<Z>ttttJiKK 9?^ls (Tar rag 
on) cotttti^ >f/yKlf (Dill Seed) tott£ti^> ^ 
■fey (Pars ley) <£>ttttl«K (Turmeric) <Di&& 

-TV**?? (Nutmeg) cottttJ%Sr*3fi-C*fctt«a^ 

ft, *lfl*<E>tttti«K #7^1/ (Tarragon) oolf&ffift, -Y 
y^K«^ (Dill Seed) Ottffift, ^i? y (Parsley) O 
ttttjft. *>^>- (Turmeric) <ottffl«K -Ty*vtf (Nu 
tmeg) t^ttft^£^PLT£ <b^jg*U v^^fr-y- 

y y wys^fft^M^ats r ^ ?r»i t§ 
v?^-y -y j u^KSr-g-^ri-sjfBW^iiiS^fc 

[0 0 0 1 ] 
[0 0 0 2] 

[l^Sf] DGLA (8, 11, 14-xY3fh 

(*SBflBB6 3- 1 4 6 9 6#^«) -*\ * 

{^8SJOLfc!9 (*5fH§B8 6 4 -4 7 3 8 4 -§\ fl#BHH8 6 4 
-4 7 3 8 5fM) , ^ >\ «•« 

"TS^ife ~2 4 3 9 9 2f, #i¥2-~2 6 

8 6 90^ t&m^ 1 3-72892 #H? 3-49 

[0 0 0 3] iK«HBJlSK3flS^*fc-^x.Sf^ffl^lia 
LXte&*ftffiKffiftt>iri,X\t^Z>ffis DGLAirARA 



(3) #53¥5- 9 18 8 7 

4 

§ARA asffi;^*-? fc^DGL A^a *?SJJB d^S t *f * L 
V\ D G L A^tiftlli^ b D G L A Sr»j!it 5 

^tARA fiCOfjgV ^ JIB %m V Nfc**^ jftf^dS^g 
-Cif*Ll\ r^)J:5^ARA#fi^Itjb5DGLA 

70 [0 0 0 4] 

[«MiS*RtJ:5it5ifi] ttoT*#WM:* 3c« 
^^0±#ite<^^^ffiV^Tffi^I^-a*i <DGL A&t5 
DGLA^ttJ3g^3t-r5*SS^A S^I^Pft:** 
Ra*ffl^SSJPSrefffibT, ARA^ioffi^DGLA 

[0 0 0 5] 

l&^ft £ Sffl ^i^Jft t? J§*-T S^ARA (DtftlBfr-C fc £ 

DGLA^t^stt^ri, afew-. 

?)CARA coSfl^S 9 , DGLA <7>f _h#i~ £ 

[0 0 0 6] tSorc<0«Mtt. ARAiSffiSfU 
^oA 5^t&?P{t;Stt^teTX^*Lfc»^ft^* 
tt, DGLA*fc^DGLASr-g-^r-t-SJIBK«:±ric^ 
L#>, ^LTDGLA^at^r^^Stt^DG 
30 LA(DM3t*& ; WARAill^flU ^oA5^ 

mnikfemmTxnx^vtcw^m&mmis, dgl 

[0 0 0 7] rcfWI±^?)l^ ARA^HHi^^U 

^la^j^tsjBLr^b^^-rscttcij;"?, dg 

40 LA*fcf4DGLA4r^^t-5lgK*^*L«>, -t L 

; SOtARA^tiSr*L, A»oA5^ffifpfliffitt 
*s<£TXtt^*bfc»^4fcSr, A 5 ^ifefo<t:»*Pl^J 

*5>^*U DGLAS:*#^-5JIBitSr«li-f5ci: 
^#(Stt5DG L AtrtttSJIBf oSlil^Mf ft 

[0 0 0 8] Cco^B^ii^bt-, ARAiii^rtL, 
50 5^Fia*PlkSi4^ffiTXtt^*bfclS^4bS:, =r 
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5 

<75^jttm%, ^p^ttam m-^cD^m, a^t 

(Tarragon) tDffl£ti4^ / is KW^ (Dill Seed)cott 
tti^s ^ "ir y (Pars I ey) cotitti^ ty^i/ (Turmeric) 
otttti*. -TV*?? (Nutmeg) cotttHWSrWftT^fc 

tttti*K ^(Dttffi*. *9=*V (Tarragon) (Di&& 
^ *Yy>-K«^ (Dill Seed)(atttti«K V (Pars 
ley) £>ttttJ*K (Turmeric) <Dt&M%Q, y y 

? (Nutmeg) ottm4&*jSSJPLT$?>^J&*i-Sr £ J- 
<fc«9> DGLA*fcttDGLASr^^rr5ffiKS:4j«* 
b«>. *ltDGLASrSSt5li*«Fti:t5DG 
LA^»5t*-i£ ; WAR A^SBSr^TU ^oA5T^ 

san&ottajjfe. w^^ft^ e*«f&<o«sm 

«K fc^y©itH«, #B*£>ttUJ«K (Tarrag 
on) ^tttti*. -tV^KS^ (Dill Seed)cDfflffi^. ^ 
irU (Parsley)'(OttHl*, (Turmeric) <£>tttitt 

*k -rytv? (Nutmeg) ottta%S:ma-e*fc«»^ 

\^xm^m^mmx&^mmm^£ 0 =r^»a>e> 
^ bottom e^w^ooftmfe. t^^cottui 

«K «fl*<ottttJ*K tydtis (Tarragon) £>ttffl%K >T 
/yKtf (Dill Seed)tf>tt£ti«K ^ir y (Parsley) ^ 
«jffl«K (Turmeric) £>ttttJ«K -TV*?? (Nu 

tmeg) <Dttffife£?fetjnbT£ ^S-i^U , DGLA^ 
^PT 6 ^r^-T 5^i*««i:t5DGLA*t 

[0 0 0 9] 

fcixtf, -f^TteJB-e^So ARAtlffi^t6« 
feitt(l> ffjx.tf^e^r-^^iu? ( Mortierel la) «, 

( Conidiobolus ) A (Py_ 

thiumi g^ h7h7 ( Phy t oph t ho r a ) I, ^<^->V 
— A ( Penici I i ium) ^ ^5 K^sKUa-A (Glados 
por i urn ) 1^ Ara— ( Mucor) 71fy^ — A ( Fusa 
r ium ) JK^ X^-^l^Vi^ ( Aspergi I lus) g> o-Kh 
( Rhodotorulai a^fe^^^ h^e:7 h:7 ( Entomoph 

[hot*) mi^mirz>fflttk%Q&mfz> ^ t&-v%z> 0 
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6 

(Mortierel ia el on gat a) % ^jv"r ^ =r.\yy • 
T (Mortierel la exigua) , ^sv^r ^ • t?n7 

(Mortierella hygrophi la) , ^yi^y =r. * T 
;vt°t (Mortierella alpina) ^(D^e/i^r y =^uyWM 

^m-r^mu^mn^^ t&x%z> 0 ^<D£?tm±%o 

7(9 [0 0 10] ^*&£S*fEfc Utl^ ftttift (X*L y 
^tt^Hft) ^*iR&flRltbfc!K ffiS&*a««:fTo 

fcJWSrffJrifc-eSao 3ESSSi:bTW:. t>f 
^rc>-v^^— H\ y ^vwy ^ vUvwafc^— h (MM 
S) , N-y^A—N' h n y-N-^ h n y 

^v>y (NTG) f(07;U^r/Wk;i^ 5-^57 

y^A, ^ffi^. t fc: KD^7;y, 7^ 

[0011] ^ey^y ^uym^mkb \^xnm^ 

m n >-^f^ S AM 1 8 6 0 O&X^ffl^fg 3 5 8 9^) 

[0 0 12] Lttt^hy, mm^-**, * 

^3Z^f^ s fix^^, ^7if^y^, ^ — i/^zr^z/VZi 

j±m<nmmMmm$:mh^^b&x%z> 0 rioMst 
[0013] -tih(Dmm^i±w^cD^^^ 

0 . 1—30 ^ 

%oSS^t5o^H/\ *«aS{"i5 — 4 o°c, 

50 »^b< 0-3 0°C£ «FJft<^pHtt4~l 0, » 



(5) 



!?5-9 1 887 




OR 1 



(R 2 )n 
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[0 0 14] HfW&ilfi-«&*'*-Sli'&tt, B?B*fift»- 

» It 5 0 - 1 0 0 lt%(7)7k^Di^^t^, 

*Jfc;6^Srfl3v\ 5 — 4 0°C, *J*L<tt20-3 

[0 0 15] *«K{d*5tj*SDGLA(0#fBS:ffi: 
it-*-**:*. ARA(OSKS:*fl&^»Jni-S^idS-e* 70 



R'O 



*». ^ ^S#<E>JIBJt&K. Xti-^co^ (fl»J 

*ssu m&mfz>^t-t)>x^z>&, 

[0 0 16] <£ 19 ARAO^m^fc^ 

DGLA^}ftJ!iS:^ii:Li?>5fc-fe, ^(DAS^fS 



(0)„ 



( r ) 




OR 



0 R5 W 



[0 0 17] (S^, R 1 , R 2 , R 3 , R 4 , R 5 , 20 
J&Ur* tt-tix^ixasc^TlcilliS^, ^ifflfcl- 3 cot 
fe^teR 1 £r 2 , XUvOmR 4 £R 5 

^Un, m, LflOmi^t) Tf^fcSixSv^^ 
^MMfv^n [3. 3. 0] ^ ^ tr°-<D^ 
A^h^-fR ^/V^>\ Xtt;2fc<E>— JKS (II) : 
Kb 4] 



30 



[0 0 18] (St, R 1 fifS»T/V^vSSr*L, R 

no-scoit^to ) ^mztizik&bm&mtfb 

[0 0 1 9] itufB^^tfv^ n [3. 3. 0 ] ^ 

i^>\ y — tt^yy, 2- (3, 4 

4 -t Rn^v^m^ylx) -3, 
[3. 3. 0] 2, (3t* 

~4-t Kn^-i/7x^) -3, 7 - v?^-^^ fc^>^ 
o [3. 3. 0] (3, 4-^U 

y^V7i^u) -6- (3-n^>-4-tK 
n^y7x/^r^) -3, 7 - v^^*^ tfv^ n [3. 

3. o] **?>tg&mfz>z.t&'T?*. ^tih%m& 
x\ x^^-mt^mm^^m^-^xi^mir^-t so 



(OR 6 ), 

[0 0 2 0] A 5 ^fiSSrft»*P£*S>JO— o-es> SSfflB 
^^fcTS^* [3. 3. 0] ^ * vRSM*:«t#5 

[3. 3. 0] Z^m^^^-ft 

[0 0 2 1] rcoj; 5 i: It, mz-ttT-teh 

tfv^a [3. 3. 0] $ VSt*fr£3^&^ t -f 6 

[0 0 2 2] £^J-JM£«Ji-f^ SB*»S:2~1 0{{K 
»^b< S3 6 — 8{§^S<DT-t: hvdiS^U - 8 0°C 
SfeSkB-TSo *<OJSm?ftric^3dS«fc»t&!9. 

/wx^Sft^^y— ^"CiB^bfcS, ^fflt-*5v^ri* 

[0 0 2 3] Sbt^^^tt, ffl»»S:2-10fflF, 

»*b<t±5 — 7{&^*<^*ft^#y^V (5 0°G^±) 

x^^y-A- (5o°c^±) -e»L<s^bttta-r 
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mx$z> 0 

[0 0 2 4] r<Z>ttaj*J; 9. i &^(DmlIBv ? ^-^r-^^v' 

[3. 3. 0] t#^yR»**#5fc»Wt » 

(5Cib) , ¥&mm^* 9J—>v/i& (6 0:4 0) Sr 
[3. 3. 0] ^^^»*^s#e>*bS 0 

[0025] ffl^^w*ffl^3ft^p p pTt $ntmm 

— 10%) TfcoTfccfcW ^J^ffi^-fe^) 

[0026] ^(D£?imu£tifcmmm^t&m%o, m 
>\ ^ y — /k -tri^y^ 2- (3, 4 -y 

fl/y^i/7x-yv) -6- (3-^h^rv--4- 
tKn^>7x^l/) -3, 7 -v^^tfv-^ 7 n 

[3. 3. 0] 2, 6 -If*- (3^N^ 

-4-t Kn^7x-^) -3, 7 — i/jr^-ty*?*/? 
o [3. 3. 0] ^*>\ 3m 2- (3, 
y> ? ^v/7x^)/) -6- (3-;* h^rV-4-t: K 
n^r;/7x/^7) -3, 7 - v^^U" tT->^ n [3. 
3. 0] ^^^^cOmjtS^^i^t 0 ^^ n [3. 3. 

[0027] fttem^frhnhth&^^^i/hmmm 

tEv^^tfv^ a [3. 3. 0] fri»m^fc*% 
5Ctm5 B fc*5. [3. 
3. 0] ^^^^»*#(D»»^t«ftW*Sr#S*fe 

tfv^n [3. 3. 0] ^"^^V»|*#:Xt5ttSI«#:S: 

a> ?> #fc co ic rr^ bfc -e * < , StK*^*^^ 

fc/>7, #W**S:^rf5rt36S-C 

[0 0 2 8] ^^±9flfrlE^^^>^cz 
C3. 3. 0) ^■jJ'^yRiMfSJfetum « 




70 

T^t^a^f s>jx5o -tr+^ 

Vdo^TfL Berozab^*"^ [J. Am. Chem. Soc. 78, 1 24 

2 (1 956)] t^J«t5ci:^t#5^ t:VVW-;V 
C-tSl^^TR 1 = R 4 = H, R 2 — R 5 = CH 

3 , n = m = L = 0) f^:Freundenberg?><75^rS CChem. B 
er., 86, 1 1 57 (1 953) J- X oT, i/y^i/i/;-^ (— 
Ax* I m^TR 1 — R 4 = H, R 2 =R 3 =R 5 - R 
6 =CH3 , n = 0 , m — L = 1 ) teFr eundenbe r g h<0 
*S [Chem. Ber., 88, 16 (1 955) icXoX^^Z^. k& 

10 -e#So 3^ SfflB^^lMf v-^ u [3. 3. 0] 

[0 0 2 9] ^fcflfllB— «S (II) 

*T~y—,v (BHA) , ^->T^y— yw^^tf ?>Jx5 0 
[0 0 3 0] $ b^DGLA(OSaSriS*5fc»l-»«fi 

ffl^^ttm^W^ttffift, #l?Ltf*5=f>' (Tarr 
agon) , ^yvKii 1 (Dill Seed), s<-£V (Pars I e 
yh (Turmeric) , (Nutmeg) 

J — /K 9 / — m^^— 7vw#£rflli^ 

30 [0 0 3 1 ] »Jp4&0*fi*3«J:-?:?!feo®!9-CfcSo 

^j-LTO. 0 0 1 — 1 0£fi%. *?^b< flO. 5 — 1 

8^JlPStti#Jftf-3EtLT3 x 1 0" 3 -3 X 1 0" 1 fiS%T 
fc^o ir^^ tt^7-;K ^t 0 iri^^>-, 

mt^lf^ y— ^^OmJia^^"^tfV^ a [3. 3. 

o] 9 >m^w^M-r^>m^(D& (:jx^2 

CT^ttl x 1 0" 3 -l x 1 0- 1 fiS%-efe^ o 

40 [0032] -tih(Dm^mmn, ^««^»«rs»r 

te. a^w{-asjp-t"scfct>-e#5„ 
[0033] ^<dj: 5 (arettt, s^rticDGL 

lTDGLA£7)»^tT9o 

[0 0 3 4] **»T«, J: 9 »^|«RtMlifl 

50 *o«ffloffl«^(II^SfcJ:9«*»#:S:»So 
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UTte^— tvW -^f-v, y^y— m^y 
Sttffi-^ no^vA-^ ^y — /v-tKo— S^oS^ 

[0 0 3 5] *fc, ±iS<7?*ffi^^:ftx:TS«ft:SrfflV^■C 
tttti^ff^tm^ y^y— ;k ni^y— /v^o 

[0 0 3 6] ±lSco J: 5 LTW^ixfcJIBW^f-^ D 

frbmsifcfrm'tzz mz-ft, dgla© 

y 7-;v^x9-j\s&&Z>ia^ Kjia<ottmJ!B«SrM7Ky ^ 
y-;v-fit5-10% BF3 -^^y-;H0-5 
0 %^ J: 9 , ^fflfn-t 1-24 

[0037] iftu<Dj&w&frbi?&*-- y - y y 

m i 




«FBB¥5 -9 18 8 7 
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Hti^o rH^^IIBflSK^^^^^^iS^*^^^ 

[0 0 3 8] w 5 LT*|«t$ixfc^^— y-y/l/^ 
^y ^v^> bDG L A Sr#S Mte. T V X'M&fifR 

i0 [0 0 3 9] DGLA^^f-;Vx^r;^I 
&^^$rr£&U3, milScotttaJIBKSrr^y^ 

(«»R«5%zk»^MJ £AMJ; 9 ^Sf-T 2 — 3 B# 
W) r<D^»$!^^ JBJKtt^tta • 

[0 0 4 0] #cfzi. HJteW-<t!9. ;:0)«l§J§*£?>i-ft 

±fe (pH 6 . 0) 1 0 0ml£5 0 0 ml ^/vi^W ir— 7 
fcAiV 12 0 °C-C 2 0 bfc 0 ^;v"r 4 

20 =^uy • 7VV£°-^ ( Mort ierel la a I p i n a ) I F08 5 6 
8 (ttMW) W»SAM1 8 6 0 (H*fe#!l) «rffJ 
^{-igift^l S^KfflU I/y^nyx^- (11 
OrpmH-iD 2 8°CX6 0Wfil»*tfc o 

fc 0 ^{-£9. IF08 568^1. 28g, SA 
Ml 8 6 Ofrh 1. 3 7 g^teJftK#*^fco 

[0 0 4 1] r^^coSfti^, ^pn^VA-^^y 
— ;v-zkco— g^oSS^KSrJB^SBI igh & Dyertottft&x 
^iotiM^ttatfc^r^ IF08 5 6 8^?j 
3(9 5 0 5mg, S AMI 8 6 0^b5 3 0mg(DjlS^#feti 
fc 0 ^^bcoJBKSr^Tk^^y— yW-ifiK (9 5:5) 
^i^t 2 0 °C^T 3 B$^Mt^ C J: o t y 
^^TvWtlU ^r^ttKfCIF08 5 6 8^b 
4 1 7mg, S AMI 8 6 0^^4 5 4 mgcDjjgffi^y ^vV 
Sr#fc 0 #^^tfcJBJlS»>«^^^^vSr^^ h 

[0 0 4 2] 























T/W-T I F08 5 6 8 


S AMI 8 6 0 




0 


. 7 9 


0 


. 7 7 




0 


. 7 6 


0 


. 7 4 


DGL A 


0 


. 2 0 


1 


. 2 7 


ARA 


1 


. 4 2 


0 


. 4 6 


ttflBASBfc 


3 


. 9 5 


4 


. 3 0 




1 


2. 8 


1 


3. 7 


WWiSMft (L) 


3 9 04*1 (g) 
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13 

[0 0 4 3] mifrhmbfrteX?^ ^*»SAM1 
8 6 011 DG L A^ARAf^ftt?) A 5 ^Ffi&ftfkffi 
tt?5sa*i:Jt'<-C*b<fiTb-C*3!9, ARA<Dfrf«£ 
tfeSDGLASr^ti-fatSl t ixfco * 

f±ot^lU lf**^r-y-y y uys^f^B^ 
ofc l/^tbtTf^I5^^>'^VW^--ifcbfc 0 

[0044] mmm2. ^^-^ 2 ro&u^e^^;* 

l%«r&tf»Jfi (pH6. 0) , ^i/a^4%RtJ«B»* 

* 2 




4#M5p5- 9 18 8 7 
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(pH6. 0) afeW^i^ — ^8 
%Miix^^l%^tpltI (pH6. 0) 100ml 
^5 0 0mlx/H/yWt-77^^^An, 1 2 0°C 

[0 0 4 5] ^MW^/^^f • T/Wb: 0 ^- (Mortier 

ellaalpina ) S AM 1 8 6 0 SrBU* {cigi&f- 1 
tU Uv^n-^— # (1 1 0 rpm) \CX 9 2 8°C^fc 

»2o °c-e i o b mmmmm vtz 0 mw&, $mm i t 

[0 0 4 6] 



















* 




(k/l) 


DGLA 


AR A 




2 


% 


1 1 . 


0 


1 . 


3 3 


0. 4 9 


2 8°C 


4 


% 


1 5. 


5 


2. 


4 9 


0. 9 9 




8 


% 


2 0. 


5 


3. 


7 2 


1 . 2 7 




2 


% 


1 1 . 


8 


1 . 


5 1 


0. 5 0 


2 0°C 


4 


% 


1 6. 


4 


3. 


2 2 


1 . 0 2 




8 


% 


2 0. 


0 


4. 


1 0 


1 . 2 0 



[0 0 4 7] m2frhm i bfrft3: 51-. tfjv^—yitm 
tiAR AOiulKfls-efc 5 D G L A/5^f^SiLf; 0 
— *\ ARAO^S^V^^fc, DGLA^30-4 
0%S-«;^ti<Tl^c o 2 8^X1^2 O'Clvfax 

[0 0 4 8] H^g!l3. ^/V-j — ^2%, S^^** 1 
%, Tween 2 0 0. 2 %XTJ s «*<^^fc;*Si> 

a& 3 



•*ratrigift (pH 6. 0) 2 OmlSrl 0 Oml^W-f— f£A 

k 120 °c-c 2 0 j^w\mm bfc 0 sst*^v^ ^ =r. u 

7 • TA-b°^ ~ (Mort ierel la aipina ) S AM 1 8 6 0 1 
6&5SrgaiU n — :?y— v-c— # — (llOrpm)ic 
£<9 2 8°C-C7 Bfs1i##b/c 0 # ^fc^M-o^T, 

mteffs i i mm?- vx^hinitms^m^ ^^x* t * 

[0 0 4 9] 



a§ *p % 




i# 


DGLA 


AR A 






(K/L) 


(K/L) 




1 8. 


1 


1 . 


8 9 


0. 


5 5 




1 8. 


3 


1 . 


8 0 


0. 


5 0 




1 5. 


5 


1 . 


4 0 


0. 


4 8 


y y-w«-*- h y ^ 


1 4. 


8 


1 . 


4 0 


0. 


4 9 




1 8. 


1 


1 . 


9 9 


0. 


5 6 


y y — jvm* ^/v 


1 8. 


7 


2. 


1 5 


0. 


6 0 


^-y-^ffl 


1 7. 


9 


1 . 


9 2 


0. 


5 9 




1 8. 


5 


1 . 


9 8 


0. 


5 9 




1 8. 


4 


1 . 


8 8 


0. 


5 8 




1 3. 


0 


1 . 


2 5 


0. 


4 0 



[0050] mm#mzgn£&m. tmm-r h y 

flBJWS^^^/wXttfflJIBSraSJPbfc»^ DGLAco^ 
J^iteM^JPEJ-tf^ 1 2~7 2%r«]±bfc 0 

[0 0 5 1 ] ^|4^^;V3-^ 2 %, B^m:** 1 
%, ^SffiO. l%£ra$j>*£ift (pH6. 0) 51*10 50 



1^-77-^^Ati, 12 0^4 0^88 
^gfltevWTV^i^ * 7Vut: 0 -?- (Mortierel ia _aj_ 
pina ) S AMI 8 6 0 <DfW&*j& 2 0 0ml£gSibfc o 
2 8 °C, IS! 0 . 5 v. v. m T 7 0 lffliI^«*Ng* U 
9fU:3 3%^w=3 — 5 0ml£r2, 3, 4^5 



15 

£Zf5 0 Bf^gsJPL&o 

[0 0 5 2] #b*LfcSSft:9 6 0 g (gilt 1 2 6 
g) inovvt, HJfcfi?!li 8M7 
4. 8 gffl^IBJteR*^7 0. 2g^#f: 0 rixSrtf 
7^nv^77^tMtf^:^ DGLA^t 

i^mmmm(o 30%, dg LAMifigi 1 v v v ^ 

^fe94. Og, K*iftlgSfc9 16 5mgtfco 

[0 0 5 3] ^3 — ^, 4 %, B^rtae-* 1 

(pH6. 0) 1 0 0mlS:5 0 Oml^vu^ 

(2, (3, 
^^n^./v) 3, [3. 

3. 0] ^*>0 4:1 5m&%$&M^tc±&1&0. = 

^ 4 



(9) #i¥5- 9 18 8 7 

* SmlToSr-tJx^ixiPx:. »9 2*M^:Sift0. 5ml 
■roSr-ttb^ttJpx., 1 2 0 o C-C2 0^8»Lfc. 
[0 0 5 4] ^vi^ >r m 1/7 . T/wt: 0 ^- ( Mortierella 
alpina ) IS- 4 (Jfc««!l) X^SttSAM18 60 

l/^D^x^- (110 rpm) {d± 9 2 8 0 C"C7 0 ffi 

0. 5ml£*;h^;hJSJPU ^cSJftSrSSSDLfcJgJfi^H 
10 mmi>tz±&.mo. 5mlS:^^SSJ5PUfco 

[0 0 5 5] 



I F08 5 6 8 S AMI 8 6 0 

I S -4 













4EE 








DG L A*j"ARAcOit 


0. 


1 5 


1 . 


1 7 


5. 


0 4 


1 2 


. 3 


ISABJiSK (g/L) 


1 1 


. 1 


1 1 


. 8 


1 2 


. 0 


1 1 


. 9 


(g/L) 


2 3 


. 8 


2 4 


. 2 


2 4 


. 6 


2 4, 


. 1 


DGLAWf (g/D 


0. 


3 9 


1 . 


8 7 


2. 


4 5 


2. 


9 3 



[0 0 5 6] *4^f>B^4J;5^ IF08 5 6 8 

jgilttDGLA^ARAOltHl. 1 7^tl^± 
#Lfr^ N A 5 «Mtt(7)teT tfcf »S AM 

i86o^^^icA5 ^f^u^mmmwM^^ $ 30 

T-e*S*-r5C if-ioTPIitttl 2. 3tc^-trJi#-r 
3~£^;b^ofc 0 -fel^^^^asJp^mBJISKl: 

fco 

[0 0 5 7] ^^jfgjf^fb, rt^^-y-yyi^y 

JH (WBBSpl - 2 4 3 9 9 2f) <7?Wffl»JifB*Six-C 
v^(Oi:fW]#(D^^;{-ioT, ARA^jfe^fflJSJSax 
TDGLA^MSMC^ DGL A*tARACQj£ 
^±#t^rif«f)^'efc^ i^^^i^ 40 



^f^eyy, 2- (3, 4~^^u 
y> ? ^^7i-yl') -6- (3 — ^ h^v'— 4 — t K 
n^v^^jr.yw) -3, 7 -i^^r^tf^ n [3. 
3. 0] 2, 6 -If*- (3-^ h*i/-4 

-t Kn^>7x^yl/) -3, 7 - lf^# n 

[3. 3. 0] 3r$9ls^ 2- (3, 4~^^U>iy^- 
3ri/7^^/U) -6- (3-^ Kd^> 
7 -3, 7 - v^^t'v^ n [3. 3. 

0] HrP9*y^ (Tarragon) £>ttffi*&. -f / >- 

K«^(Dill Seed) CDttm%. ^^-fe y (Parsley) cotttti 

(Turmeric) £>ttffi«K (Nutmeg) 
^ttm^t, ARA^g^»SJtDGLA(Otf^ 
^SrU, DGLA>*ARA(7)lt^±#t^ bfom 



[^SltlES] 

[*ttJ0] WU¥8i§ 5 0 HtiErt*] 



-9- 



(10) 



4#H¥5 - 9 18 8 7 



R'O 




(Si*, R 1 , R 2 , R 3 , R 4 , R 5 > ^R 6 n^t 

31/^R 1 t R 2 . &Z£/xteR* tR* l-±—m~fto 

H\ ^;V^>\ X?mcD-^ (II) : 
Ut2] 




T^^/PS, TVV^^v-S, Tyv^-^yvS. ^-^rv-TyW 
^X^-T 0 R 2 *a*4>S»&fctt, ititoR 2 H: 
^-■Cfeotfc^otv^fcJ:v\ n 0 — 5 <£>S$: 

It*xg3xtt4is«^^ i e-y - y y u^matztez/ 

y - y y u^KSr^i-SJgK^Siit^ffia 
[IS*3S6] f(rlB^^riMf->^ n [3. 3. 0] 3r 

>\ y — /k tt^yy, 2- (3, 4 y 

f l/>v J t^v'7x^V) -6- (3-^h^rv^-4- 
fc Ko^^7x^) -3, 7 - v^^lflfv'^ n 

[3. 3. 0] 2, 6 -If*- (3-^ 

v/-4-fcKn^>7x^) -3, 7-^^-=^i^tr^ 
^ [3. 3. 0] 3r2#>, Xte2- (3, 4-^ 
U^i^^v^^^A-) -6- (3 b*->-4 — t 

Kn^-yy^y^y) -3, 

[3. 3. 0] ^^^-efcSri:S:«F«i:"r6H!*« 

siaigco^^e-y - y y u^^fcte^zfc^-y - y 

[3MJ8*jE3] 
[«jE«««S*] KM* 
[*iE*t*ySB*] 0 0 0 9 



(0)„ 



( I ) 




OR 



OR 5 

(OR 6 ) t 

[*jE^] 
[0 0 0 9] 

^ittit mx.\^^"r-( =^^7 ( Mor tiereUa) «^ 
rr-^V^"^^^ ( Conidiobolus ) y^^^J* (Py 
thium) JP^ ^-f F7b7 (Phy tophthora ) JR* ^^iyy 
— A ( Penic i 1 1 i urn) 1, ^7M5a-A (Clados 
por i urn ) 1^ J^^—jV ( Mucor) V a.— i\ ( Fusa 

r i urn ) a, T^^v^Vixy, ( Aspergi I lus) g^ n-KF 
;v=7 ( Rhodotorul a) JR^fcteJi^ h v ( Entomoph 

MioralJR{-JRi-S|R^4feS:*tf ^ci^t#^ 0 ^rA^ 

( Mo r t i ere 1 1 a e I onga la ) , ^e/Uy~ ^ ^Uy • 
tfT ( Mor t i ere 1 1 a ex i gua ) ^ ^;i/f^xi/7 • 
t=f 7 << y ( Mor t i e re 1 1 a hygrophi la ) . ^r/Vr 4 ^ 1/ 
y • 7^t°t ( Mor ti ere I la alpina ) ^(O^jVr^ ^ 

[#8te4] 

[«jE^-*xfg^] 0 0 11 
[MlE^S] 8E3E 
[*SjEiW] 

[0 0 1 1 ] ^^-Y^i^JR^Stti: LTJSfllx. 
7;Ub°t SAMl 8 6 0 (aUS^f 3 5 8 9 ^) Sr 

— y*. 77^ 1 — y^ ^yn-^, f -^a 
"sj^tt^V-^v, ^yirn-/K 

l^«atiE5] 

Swiss 

[«IE»*3SB*] 0 0 18 
[*IE;**£] £3E 
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(11) 



#H3¥5 - 9 18 8 7 



[0 0 18] (3;*, R 1 fcMffiftT>^*vwS4:*U R 
**isT/\'*/\'&&7frr* R 2 ^Mfo^i^f- 

[^$£*IE6] 
[*IE*t*#»&] 
HfijE*ttfeKB*] 0 0 19 

[*IEFW 

[0 0 1 9] flftlEv^^lfS^ a [3. 3. 0] ^ 

>\ ^tM?-^ y — /K tt^!)y, 2- (3, 4 
-y ^U^i/^-^i/^ -6- (3-^h^r^- 

4-t: Kn^7x^) -3, 7 - v^^rl^ tfv^ u 
C3. 3. 0] 2, 6 -If*- (3-y h^c 

Kn^7i-;l/) -3, 7 — v^^rl^ tfV 
[3. 3. 0) Xr±2- (3, 4-y^ 

l/^v^^-^-i/^^^/V) -6- (3 ~y h^r^-4 - t 
Kn^>7xy^>) -3, 7 -^^-^riMfV^ n 

[3. 3. o] *?#>-m&mf?>zb&-<*%, ^frh 

[f»»jE7] 

[*iE*tgrtgB£] 0 0 2 6 

[0 0 2 6] r(QJ: 5f-3S5i^HfcSa^a^i*aiife, as 

>\ y-vK i?lJ^ey>\ 2- (3, 4 -y 

-6- (3 ~y h ^V- 4 - 
t Fd^^/7x^v) -3, 

[3. 3. 0] 3r2 9 is, 2, (3-y h^r 

V~4-t Kn^>7x^;V) -3, 7 - v^^-^ tfv- 
[3. 3. 0] 3ri?9ls, 3m 2- (3, 4-^^ 
l^^^^v^^—AO -6- (3-^ 

[3. 3. 0] $ l/<Dmt^^*^\?i/2 a [3. 
3. 0] ^-^^^R*fr^l3*cO^S-C#e>tt5o 

[*IE^*#»&] n«D» 
[WiE*)-*3Sa*] 0 0 2 8 

[ttlEl*)^] 

[0 0 2 8] &f$LK-3: V ttrlS^^IMf n 

[3. 3. 0] *^*>«*#£#5;*Ffti: Ltll « 



^J-oi^TJL Be roz a [J. Am. Chem. Soc. 78, 1 24 

2 (1 956)] t?^-t-SctdS-etSte. tVi/W-;i/ 
(— I l^l^TR 1 — R 4 = H, R 2 = R 5 -CH 

3 , n^m=L = 0) t^Freundenberg [Chem. B 
er., 86, 1 1 57 (1 95 3) «fc oT. v'!) 

(— «5£nc:JoV^TR 1 =R J = H, R 2 =R 3 =R S 
= R 6 =CH3 , n = 0, m=L=l) l±f r e u nd e n be r g 
t>(Djj& [Chem. Ber. t 88, 1 6 (1 955) }Jz. J; otMt§ 
rfc^-e#S 0 X, MtE^^^v^n [3. 3. 

o] j-ppiswimm^ b5*mQik»m<D&&$)t£tB. 

[fjWtiE9] 
[*iE*l*«B*] BUftl* 

[WjE^iIP^] 0 0 2 9 
[**jE#ifc] 3E5E 
[«IE«§] 

[0 0 2 9] ^femrtE— (II) -e^$^S<k^o 

^y— (bha) . ^yy- slo^ffim? hfo%> 0 
[^SSHltiEl 0] 

HtE*rtfc«B*] BUM* 

M&jE*ttiUSB*] 0 0 4 0 
[ttlEP^] 

[0 0 4 0] ^feW-J:^ ~ £D%3J5££ M-ft 

gufegiii. ^vv^-^ 2 %atms:^** i 

ift (pH6. 0) 1 0 0fnl^5 0 0mlx/l/l/yv^-t-7 

7:^ ^Att, 1 2 0 °c-e 2 0 L^t 0 ^e/v^- ^ 

31 1/7 • T/vt: 0 -^- ( Mortierella alpina ) I F O 8 5 
6 8 (Jfcifcfcl) S^SftSAMl 8 6 0 (*J£«I) Sr 
«ij-er fnjgitt^ 1 a^S^SL, Uv'/ni/i^- (1 
1 0 rpm) f-i 9 2 8°C-e6 0r5tiM^*bfc o Jg#^ 

fee rixl-J:!9v IF08 5 6 83&^1. 2 8g. SA 
M1 8 6 0W1. 3 7g«fM^c 0 

[^BSSiEl 1] 

[«ie^-*#«^] KiNB» 

HfcE*ttfe5B*] 0 0 4 3 

[«IErt*] 

[0 0 4 3] SU^K^^4J:9^ IHSAM1 
8 6 011, DGL ASrARAl£^lfe-r$ A 5 ^fiSft^bS 

TfcSDGLASr*:fi(-*f(li-Sr i:^»*tjixfc 0 <e 
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(12) 



«F§flsp5- 9 18 8 7 



[^ttlfijEl 2] 
[*IE*rtfe»»6] W*B» 

[*iE*l*3SB*] 0 0 5 1 

[0051] ggjffiffiu. yyi^— :x 2 %, m&=^*c* 1 

%. ^CS»0. 1%^-stplSJti (pH6. 0) 5 1*10 

^^^e/v^-^nii/^ . TVvt: 0 -^ (Mor t i e r e 1 1 a 
alpina ) S AM 1 8 6 0 ooffji#*?g 2 0 0ml b 

tz a 2 8 °c, ii^m o . 5 v. v. m -e 7 0 mm^Mftmm 

Ls ^*Lfc3 3%^/V3- ^^gl 5 0ml£r2, 3, 

miE*m&n£i 0052 

[ffiE^fe] 

[0 0 5 2] #bixfca*#:9 6 0 g (ttftfi 
g) ^o^T, *Jte0!ll i:ia«^»m-J: 5, 
4 . 8 g^JB&ffiBfim* ^ 7 0. 2 g £r#fc 



12 6 

Bg1?7 

CM 
DGLA*a * 



*fttt»ffifl»Bt^3 0%, DGLA4Sil«»l 

✓H3fc!9 4. 0 g, gSfc?) 1 6 5mg-efco 

[»IE*t*JSB*] 0 0 5 4 

[MiE^fe] 

[«jEI*3*] 

[0 0 5 4] ^vi^V^i/^ • T^t:°^- (Mortierella 
alpina) I FQ8 5 6 8 (Jt»^J) R^SttSAMl 
8 6 0 (H»«) Sr-tn^coSfiB^arj^^ 1 S&SSS 
f U ^>7 6 n^x-^- ( 1 1 0 rpm) i-J: 9 2 8 

^cSfflO. 5ml £^^8^11 U ^cHJftSrasJPLfc* 
ft^^ILfc^SiftO. 5ml£^^fetJPbfc 0 

f;^^n-7f^77^T^lfUCc 3t4f-^co 

[fSiiEl 5] 

[«jE****II£] 0 0 5 5 

mjExm mi 

[ffiiErt^] 
[0 0 5 5] 



I F08 5 6 8 



S AMI 8 6 0 



DG L A^tAR AcoJi 


0. 


1 


5 1 


. 1 


7 


5. 


0 4 


1 


2. 


3 


ftlllilKBg (g/L) 


1 


1 


. 1 


1 1 


. 8 


1 


2. 


0 


1 1 


. 9 


ttiJMBtt (g/L) 


2 


3 


. 8 


2.4 


. 2 


2 


4 . 


6 


2 4 


. 1 


DGLAffli (g/L) 


0 




3 9 


1 . 


8 7 


2 


. 4 


5 


2. 


9 3 



[¥SilE16] 

[*:E*f-*ys@£] 0057 

I«iE*-fe] £3E 
[*BjE 1*3^1 

[0 0 5 7] rcoSS^^, 

K ORMiHV 1 -2 4 3 9 9 2^) tf)§J3^#fclB*£HT 
V^ta^lf (^J^ioT, ARA^il^Wl^ti 
tDGLA^t^SC 9. DGL A^ARA^it 



xt°irt^ y — /W i?1^y>\ 2- (3, 4-y^V- 
^^v^^^yW) -6- (3— y K 
n^>7x-/i/) -3, 7 -v^^tfv^ n [3. 
3. 0] ;^^>\ 2, (3-^^>-4 
-t Kn^>7x^/V) -3, 7—*/3-*c J 9'\fi/j?r2 

[3. 3. 0) ;T^>\ 2- (3, 4 - y ^ 1/ >- 
^r^x-yv) -6- (3— y 4— t: Kn^ 

^n,y^t/) -3, 7-^=¥iMf->^a [3. 3. 
0] ^^i^ Zy^is (Tarragon) <£>tttti«K ^f/y 
K*^(Dill Seed) <DtA0i^ (Parsley) tDtttU 

V^Zs (Turmeric) tE>tttti«K * v.^ (Nutme 
g) <£>ttffi«>t>, A R AOtI SrSlffl LD G L A©*i 



-12- 



(13) 



Wm^fS - 9 1 8 8 7 



t^*IE#] 

[ffittJH J ¥t4¥l 0^290 

[«iE*MfeWB*] BUM* 
MfcESWfrSB*] 0 0 11 

[0011] TV^u^JR^StSi: ItffJifl 
/Vt°tSAM1 8 6 0 (flftXfff 3 5 8 9f) 



[^«IE2] 
[WiEF^] 

[0 0 4 1] Ctt^coSfrJ; 19 N ^nn/ft/W* — 
— ;W-zkcQ— m?h<rMWi&J&\i^ Bl igh &D y e r 
ottffiiSK J; o-CittHIBSrattl Ifc i c 5, IFO85 
6 8^?)5 0 5ng, S AMI 8 6 0^f> 5 3 OmgcoM 
ds#feixfc 0 c^oJJg«£^*^/-/v-^ (9 
5:5) ^v^_5 0°C^t3ffiMt§ct^J:o 
T^^K^rvWfcU x-fyU-CttajLtl FO8 5 
6 8^t4 17mg, S AMI 8 6 0^??4 5 4mgcoHBJte 



(51) Int. CI. 5 

(C12P 7/64 

C 1 2 R 1 : 80) 

(C 1 2 P 7/64 

C 1 2R 1:66) 



F I 
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161 C 505 



(54) PRODUCTION OF ^LINOLENIC ACID 
(11) 63-14695 (A) (43) 21.1.1988 (19) JP 

(21) Appl. No. 61-158649 (22) 8.7.1986 
(71) SUNTORY LTD (72) YOSHIJI SHINMEN(2) 
(51) Int. CI 4 . C12P7/64//(C12P7/64,C12Rl:645) 



PURPOSE: To obtain ylinolenic acid by a simple process in high yield and in- 
expensively, by cultivating a microorganisms such as Mortierella elongata, 
etc., belonging to the genus Mortierella in a medium. 

CONSTITUTION: Mortierella elongata SAM 0219 strain is inoculated into a medi- 
um containing 0.1-30wt% carbon source (e.g. glucose), 0.01 -5wt% nitrogen 
source (e.g. meat essence), hydrocarbon, fatty acid (salt), etc., cultivated by 
aerated spinner culture method, etc. at pH 4 — 10 at 5— 40°C for 2-10 days 
to form and accumulate lipid containing ylinolenic acid in the cultivated mold. 
Then the prepared mold is separated and extracted with methanol to give 
a lipid compound of ylinolenic acid. Then the compound is esterified with 
methanol, prepared methyl ylinolenate is hydrolyzed with an alkali, extracted 
with an ether, etc., and purified. 



(54) PRODUCTION OF BISHOMO y-LINOLENIC ACID 

(11) 63-14696 (A) (43) 21.1.1988 (19) JP 

(21) Appl. No. 61-158650 (22) 8.7.1986 

(71) SUNTORY LTD (72) YOSHIJI SHINMEN(2) 

(51) Int. CI 4 . C12P7/64//(C12P7/64,C12Rl:645) 



PURPOSE: To obtain bishomo-ylinolenic acid (BLA) by a simple process in high 
yield and inexpensively, by cultivating a specific microorganism in a medium. 

CONSTITUTION: Mortierella elongata SAM 0219 strain belonging to the genus 
Mortierella, capable of producing BLA, is inoculated into a medium containing 
0.1— 30wt% carbon source (e.g. glucose), 0.01 — 5wt% nitrogen source (e.g. pep- 
tone) and, if necessary, hydrocarbon, fatty acid (salt), fats and oils, etc., and 
cultivated by aerated spinner culture method, etc., at 5— 40°C at 4 — lOpH for 
2-10 days to form and accumulate BLA or lipid containing BLA in the mold. 
Then the mold is separated from the medium, the prepared mold is extracted 
with methanol, etc., to give a lipid compound of BLA. Then the compound 
is esterified with methanol, prepared BLA methyl ester is hydrolyzed with 
an alkali, extracted with an ether, etc., and purified. 



(54) PRODUCTION OF EICOSAPENTAENOIC ACID 

(11) 63-14697 (A) (43) 21.1.1988 (19) JP 

(21) Appl. No. 61-158651 (22) 8.7.1986 

(71) SUNTORY LTD (72) YOSHIJI SHINMEN(2) 

(51) Int. CI 4 . C12P7/64//(C12P7/64,C12Rl:645) 



PURPOSE: To obtain eicosapentaenoic acid (EPA) useful as thrombosis, etc., 
in expensively and in high yield, by cultivating a specific microorganisms in 
a medium. 

CONSTITUTION: Mortierella elongata SAM 0219 strain capable of producing 
EPA is inoculated into a medium containing 0.1 — 30wt% carbon source (e.g. 
molasses), 0.01 -5wt% nitrogen source (e.g. urea), hydrocarbon, fatty acid (salt), 
fats and oils, etc. Then, a mold is multiplied at optimum growth temperature 
of 20-30°C, subjected to shaking culture at 10-20'C at pH 4-10 for 2-10 
days and lipid containing EPA in the mold is formed and accumulated. Then 
the mold is separated from the medium, collected and extracted with methanol, 
etc., to give a lipid compound of EPA. Then the compound is esterified with 
methanol, prepared EPA methyl ester is hydrolyzed with an alkali, extracted 
with an ether, etc., and purified. 



